Do the bacterial flagellar motor and ATP synthase operate as water turbines?
Despite much progress in the study of the rotary motors ATP synthase (F0F1) and the bacterial flagellar motor, we still cannot answer the most basic and simple question, how the random thermal movement of H+ (or Na+) ions down a pH (or Na+) gradient spins the rotors. I suggest consideration of the possibility that the motors operate like water turbines, i.e., rotation is the outcome of water mini-jets impinging tangentially on the rotors. The vectorial jets are formed when the cations lose part or all of their hydration water upon interacting with a properly positioned site on a protein component which is part of the rotor or is located on a peripheral protein.